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PURPOSE: "I'd oljt;iin a miniature nionulilhic integrated circuit. ;mcl also, to realize 
low crosstalk by providing two pieces of optica) switch elements between one 
input terminal and one output terminal, using only one piece of light reflector, 
and ."ilso. forming a malm constitution itself by an isotopic shape. 

CONSTITUTION: When light beams 20. 21 are made incident on a matrix optical 
switch, thee beams pass through incidence use optical waveguides 24. 25 and 
made incident on optical witch elements 28-31. In these optica! switch elements 
28-31, an optical path is switched by an applied voltage 0 and V. A light 
beam whose opiic;il path has bee switched from the incidence use optical 
waveguides 2-1. 25 to waveguides 36-39 for connecting between the optical 
switch elements 28-31 is brought to a total refection \u some angle by light 
reflectors 40- 43 and made incident on other optical switch elements 32-30 
than the optical switch elements 28-31. the optical path is moved to emission 
use optical waveguides 26. 27. and the light beam is emitted as emitted light 
beams 22, 23. In such a way. the element length can be miniaturized, the switch 
is operated by a low voltage, and also, low crosstalk is realized. 



2S_ 





^26 


~^27 






— c 




Pi 








i 




1 


r" 



22 



<§)B*!#t*jT(jp) © ft !* as gb 

@ £ BB 4# & (a) 0S63- 197923 

©Int. CM mgiJaS-f- lf^SS^-§ PSf063^C 1988) 8^168 

G 02 F 1/31 A-7348-2H 
H 04 B 9/00 T-7240- 5K 

H 04 O 3/52 B-8426- 5K ^g^* £ 0 J^& 1 (iel) 



SB Fg62- 29565 
@m SB PS62C 1987) 2^138 



©ft 3 A 



^ te s 

L . ©£& 

(11 £ tfi i: K E ^ IZ ¥ if M ;fc < M ti 1 ft tt. ) 

«n* (Nitejss&) ©3&2#©ftafcB£sa 

U 1 8© i * S ©ftaftfc i » 2 S© i 

* § © jfc SI fc ffl * (». J > H (isi 
sMs liisN, i . j tt g *S ft ) . 32 < i . 
j > £ 35 £ M . j - 1 ) & £ £ H . i ) i 
5! * ( i + i . i > ©BI*;*ii'f f n3t^-f-/f-i 
i^>^^£EL (fit,, j - 1 < 1 . i + 1 > 
M £ ti * *fl £ c ti . 5 * ( « . i - I ) * > * S 

© a & s © « sis . s ( ■ + i . j ) £ i s § © 

£feB©ve£f5£T*) * fiiIle3MC*©ife3#l&& 
tfltU£$2#©fta&S&£tiStt*£3©ft&tfc 
ftTiPlB 2-30**4 v^xu / > I- M «■ ft «t L * 



3. &9i©i*iattUiqR 

(£*.b©*lffi*Hn 

3ttt^»iaiT4ajaiS©3tiWfflr/^ khl. 

1* ;i « i :: a a flB © jt 7. ^ v-5- x y h ^ ;s 

£&*©& «n 
a5*©fta{i->a*-i©£JRc(*i'. 

ffitlEfltt. 'J'S-eftffl{t^Sfiit^/c=IliStt 

* <> o a ft 2S © # a -f v * a«* if £ n * * © * > 

f- 7 - 0 ft A< dZ- 51 i $ ft T i > 4 . it * -r f- * v 
h«7-^^W«t1-4fc«tza» 1* ic ?S a © it i£ 

3t ^ -f vf*^5T*4. a & 33 ft x 4 vftt. 



-161- 



v h tZttitT Mii-i 1#fiiri<*>> . ftttttS 

« . 3 ft 55 © ft * -f v *• £ i: „ J? [S] ft ts £ b , 

T, 4 0 ft * -f v * x u y y h £ L T 77 ft fl 
1$ £ J! * ffl l ' /c 8 x 8 © ? h v * x ft 7. -f v *- 
© fH £ * t . C © h '/ ? x ft x -f vfii, 55 

ij T X U ? hDjL^x • f - X (Electronics 
Letters 22 C 1986) S 1 6 > J iC J£ © £ tl T t 1 4 t> © 

*§iffli,fc<)©T*9, at x -r vf-iM y r© 

it GO.* £ # ift tc * * t^cDtcciot^t. 

ft * -( v gt:a^^h^rf?^47 r 
V v^jt^ vfCi'^t, ft x -f 7 fn> 

£ ££H22©ft * W vH'ffliS^Ti'i^. 
^ # £ {> x u y y J- £ £ * -f vfi'MlJl^u 

i£8£* :ni5:*?45t'C¥!f4'N* ( n u a 
&$L) ©£2fi*©ft3&l&*KEL. fflKSU 

© i *@©fta*B*ft£.3ft2#© i s b ©ftataa 

© 35 * * ( i . i) H (IsisM. isjs 
N . i . j ti g £ » ) , £ * ( i . j ) £ £ * 
( i . i - l) &y 32 * ( i . i ) £ 3SA ( i + 

i . i)-owc*n^n^^^ yfi^ y r * 

KH L (tit. i - 1 < 1 , i + 1 > M £ 4 * 

^ c ii % 2 * ( i . j - i) *isg©aifta© 

«S 85 . S * (« + 1. j) *j£§©a«B©£ 
(SSiti) . ffl!££ L S©£*&a&£r'ffl£$ 2 

o © ft x 4 * x u y y r ffl * HE I, , fil 3£ * 3 

© a ifi b + 1: *s « « t a a l c £ * ffl £ r 

4fc©T* * ©ttffllCOHT3B 1 Bltffl^TSiW 
ti. £ 1 E LJ ^ r 'J v * X ft X -f vfffl-WT 

4 ?>< . c © h 'J v * * ft a -f v f c ft * A # 



^WB363-197923 (2) ' 

^ £ ? < T 4 i6 C x * v * 's f'Zl±l£~ t? 
4 it 'h £ ^ 1 C t A ( 2 i L t 1 . tt r> T . ft * ■< v 
f' f ?f t>*»MttUicii. £ < © ft * 

y * X U y ^rtAAl^Pl^^aKfidSt*.^ 

E *> 4 © T . ffiUEtttttn-jfci&KttftX'f 
v * x u y y h £ # * a < 9 * £ * + y * /i* ft 

. <£ft«HC£<)if!?E**S 
(tiEBitt*. *©$£££ LTtftcgtfitc* 

^ £l» tttt© fc»6C* £ * + y * Mt 

*£9}©Sttti. Jb£ ©«*©** + >'* ^ ft 

£ * * y * ;u© -? mj v * a ft a -f v * * IS {ft T 
4 C £ £ ft 4 . 

* £ $ © ^ h ? a ft a w Stfiit: 
S^tcJptTtt m* (Miii«») ©& i »©)tai 

Tii (20.21 ttAHft) , AStffi ft 39 & K24 . 25 
til Tfta -f v *x u y y r 28.29,30.31 tc A 
«t4. C © ft a -f v * x u / y r T ti JjD^ If 
0 £ V £ ?3fcBji««J *) 4 . Jtft**A«ffl©ft 
a&ffi2<. 25 ^ £ ft x -f v f- x u y y V M t Ji 
37.38,39 t«]*Hftb,fcltU, ft55t 
»40. 4 1.42. 43 tC^oTftiftlliC^Sat?^^ 
I£fta^ vf-xuy y h £ tt M © ft 7. v ^ x u 
y y 1-32.33,34. 35 (c A St L , ftB^tUStfflft.g 
t&B 26. 27 C^*). aj«ft22.23 £ L T iii W ? n 
4. 

*5feWc*)^T tt*S«S 40.4 1.42 . 43 tfflt* 

*/:ft*-f v-fxuy y Ht^;* < £*i4/c tr> 
tc^'JSETtliftL. ?^^ftx-< v-J-xuy y y 
tIOl$fflLTl^/;l6i:(6? ox h - ^©^?- 
-ry*/UT h'J v^^ft^-f v ^ n 4 . 

rFtt^awr 4 . 



-162- 



31 lBUi*£9ic«fc4-7 M v ? 3. ft * -< v 
©io©£tf(H?*4. w © 31 ii W tt . * 5£ W *c 
££3ft&££!tf £!ft* vHffli'UCTi 
0 , 2 x 2 © ft * •< v * * * L T t * 4 . ^ © ~ h 
; ] ■; ? vf !:> rl'i 'i 2 * 0 % 1 £*r © A 

*1fflft3ftK24.25 £. Cft^A31fflft3ftfc£ 
3cfc4Si*i:¥fTtt2*©3$2tt©ifcl1ffl5t8ft 
K26.27 ££«!;LTl>4. Atff8ft3ft&24, 
25i4«fflJtiB«»26.27 b. c. 

d . A81ffift3ftB24.25 ©i*8$- * . f . Hi *t 

ffl 3taisiB2e.27 ©as* g . h£t4.aa»« 

iji.a £ © r»1 e * * 4 v *• x u / y ^ £ 

£ a £ S * e £ © H C ft 7. A y * Z U / > h 29/>< . 
i* » f £ 35 .6 b £ © H t: A * 4 v *■ x u j( y h 30 
si ( . £ * b £ 2 £ d £ © Ki c A x 4 v * x t' / * 

K3i*«flea?nT s ic, 35* » b 

iOKltA^-l v * X U > y h 32 A< , S.fibifi 
SB g £ © M £ ft * *( vfJM ^ b 34 # * 3£ * c 
£ 2 £ d £ ©W £ ft * * v x u > ^ 33 A* * 3E 

* d £ J* SC h £ © M CC ft X 4 v * x u > y Y 35 A { 

h v 7'llE (O.Um) *MBE££«fc')ii»« 
Iti, C a A s / A t .. i»C a .. n A i £fifi 

* # p (MQW) A' 4 K Jg 14 II II * 100 A © G a 
As, A < ..,»G » ,.»»A s B*20E!ffl3J£icffl 

JS L © T h 4 ( W T T K !3 * © h #> < J± IS 

c& t t i£ r > . 

AtH;fiffl©i5ft& £££ft 5 ~10* ©££'<?- 

f-iivf^ttCiO'^^fiCi A s 
1- v rj5 I6&tf A < C J A s 9 7 y KBlS^I v 
1 © F£ X ?" y ti A < C a A s 2 
7vKJBl5©a*Tih*4JiTCaaiL/:. w© 

^CJ;!), 2*©3SI53B*' + 
K17C*4£Sa«att£AHfflilttftRtfii:SH 
ffl3fcB#JBJffi$ft4. 

SB 2 S K * ^ -f vMi^> y f- £ L T © £ £ £! 
3&£©gB#£jnLTt>4. 

ftCSUg^J^Kft^-f v f- X u > y h £ & 

*3&s. T«fcsftEHfiA«M«tt»44±* 



MKiag63-197933 (3) 

KiH $ ft T i.* 4 . ft * •< -, * x u > > h 2B £ 32 £ 
U ft * -f vfi u / > )■ BJ iS ft *»36 T « ? ft , 
ft x 4 v *■ x u > v i- 29 £ 33 £ ti ft a 4 * x u 
> > h Bl 3 ft ft 37 T $ ft . ft A 4 v * x u > 
y h 30 t 34 £ K ft -X A y * lis J y b RH 3 ft ft 38 
T « ? ft , ft a -f y + x u > y K 3 1 £ 35 £ ii ft 
^vUM^ W3ftft39TtSU? ftT ^ 4. 
*LT. Cft«bft^-< v-?-xu> y hr a 13ftS* 
C *ft-Fftft£«»40.4J.42.43 ^fiJB*ftTl' 
4 . 

3R2Eau : S3iaii> :b?mi vn*^ 
v+®£z<( y*xujt yh©S3i£^rS^£i^t 
4fc»©0T**)v i3ig^tt«-^^oo-t©tli^ 
tc^^Ttt^r 4. 

I r * * tt tttt C a AsStfflliiCr^T^ y 
F-7TC a A i A v 7tI12 ( *■ 0 . 1 m ) . 
A i ,.,,C i s ^ 5 7 KH3 ( I X m ) . 

GaAl/A «,., 5 Ci,.nAS^fiS^P 
(MOW) * ■ ^ (0.4* m) . A / „C 

a .. .» A S ^ ? v K B 15 (0.5 * m ) . CaAs 

£MH£««3ft»45iffi35.*t:. gU£H-f * ^ 
• r-zi v * ^'ffic* 0 *fi It »46*JB ft T 

4. C © (5 © i v f" ^ ^* tt C a A * A v 7 T JB 12 

iTifo. C ©.t't t:r 4 £S 3 a©«t TtcAU 
C!3«a44^K,ftS«S46tC Alt t ;:fttt*'f K 
J5£^&6S5\£©S^*£^n-2.5 a^TA 

Hfli'OftHioitcBifiM^. a; « « » 

fc»45-v£*f£ ft 4 . 

Slit:. « 2 iaCaVl^T . il^2Sft©2*^ 
«A-A 'Ci9,T4CJ:4i'i v f- + -Sftl8 
^JKfi!Er4. BaBCll*-Sv^tt*^li 
19t* ■ VA.-ri<iitffli»TjlS*t4. C ft 
9 & 18. 19 li^Eft^-^pfSl4©-.-r □ ^IcS 

ati^^^Enflnr4?a*«/jScT4. 

C CTft3ft^^fiSt&^ft£3tSSJBj£^ 
JBi^ftiElSttUy • t'-j.j,f ^'|£K 
xv^y^'ffio^iatl. ^»f4CffJlT^4c£ 
131 »b ftT ^ 4 . 



-163- 



s + #pJ5c. (vpEft) ^>^rc^ 

tS & (MO-C VDfi) fi'tffl^TfifiLT 
fci < . 3 a* & © # # ti 'J 7' ffl * 4 ^ (J » ^ IS o 

A t / A ( C a A i S tf fcl £ ffl I Wc 1ft £ £ O g M, 

ii" I r P / [ n C a A j P . f n A * A s / I n 
GaA**©*ai4*WH. L i N b 0 , $ © # IS 
3(M*|SUfl|H4C£*<Ta. ft X 4 „ * © ffl J« 

ffl^4£i#T*4. 

# 91 r 4 . cere, x-fvf-y^fT-jftoft 

IUTMQW*M K ft U © ft Cfi ( A y k *' * 
vriftfii, -0.85* m) J; *) HtJfjl, 
0.875 ;/ mfcigA*:. A*fffiS»S24K Alt Lfc 
ft 20 (is ft a 4 v *x u / > t28C*ft*TBJI!JD3 
E A<0©^*cttft»*B24 It 



( *• + y * a* IM* * * < « -> fc »* ) C It * 
I- 1 ; -y ? X ft * 4 v*"tlt*©3B4l3©£"?«# 

£ TftH I [£¥S(M*8T (*£•■©*£ 

$ *C « 4 A* . * 91 * ffl ^ ft If 1 1st T tc r 4 d 
i^T * ft . 

ffe9J©2frfll) 
Wi. WatcK^U/ct-p tc, *£9!C«fcftii' 

i ^ © a as a m t ft * * vfiv> * m< 2 

{E£4£#>££ox 1- /KjMt*.* ft£#*i£ 
1 ffl l^i^* *6ffiffl*T *>4. 

'J v 2 X tX A § 4M*¥ ^fK^T fc 4 fc to. flnl*< 
3 E T * 4 . L A* -» T * J£ 9! C * ft If S3 T * 
/Hv^ ««A<*JtiST*-3flS£ ox h - ? ©£ 
*+-y*^ftx-f 7 * # » £ ft 4 . 
4. HiEOHatta^ 

3R I Btt , *£9! C J:Ut+^*)EMy 
*©-X»W*K9>1-4fc»©¥iEBU 

*2iact. 5£J£BaaB*ift9!T4fc«>©BU 



T?Rlfl3 63-197323 (4) 
51 ? n t ft a ■< * x u / :/ h 32 1: t: i » *> , ft x 

4 4. (6ltftC, ft X -< y 1-28,29.30,31 
32.33,34,35 ^M^E 0 £ V ©fit * •< v f > 
^flH^icflffiftiT^itairnii'. ft 

5 © A H « £ A If L ft { ff « © iii *f « * * © 
iiJltftiLTffi*3di-e, EP3 2 x2«)ftx< ,f 
< bLTWf^?-tt4diA<T^4. tt *» . CCTffl 

18.19 KicsEtajjD-r 4 c t ic«t »j . samite 

4 M Q W #■ -f KBl4(CT4t*©ffiflr*J*<«£ 

$ *ii AHftA<£EH £ ft*. ;i5i*cD^Dn 
- £ II *■ + y * * 4 K 17 © £ 2 ft * ( 5 ~ 1 0 * i 
Hfc* - 30d BEJTTA4. 

*ntt^©«t i cfifi-tcftSHS^SKt* 

C£C«fc-,T*ttft*AH£lSl£i*Rtt4#r6]C 
$*ftii\ t^ 7 t:i/r/f £ftA#£ 
Pi *: £ fi£ S f 4 & 5F # 4* < U *) . » ? £ 



£3®12. ftEUStttflf 4 fc»®BJ. 

y. 4 0 ii v «#©^f t^^jt^-f tat 

9JT4fc»©ia"C*4. 

11.12.13.14.15.16 • • ■ ^Sife 



17 f t^.fl-*Wf 

18.19 12 IS 

20.21 AM ft 

22.23 ifc«ft 

24.25 A«ffl»ttft 

26.27 ifcUffl a&a 



28.29.30.31.32.33,34.35 • • ft a -f f- x 

\s J v \ 

36. 37. 3B. 39 * ft X -f v * X u y 

v I- as 

40.41.42.43 ftSHfi 



ksa zn.± g £ * $ 



- 164- 



HIM 63-197923 (5) 





% 3- & 



& 4 E) 



^ fefc *m ie w 

Efl 6 3 * 5 9 B 

i . mft©a* 

E to S 2 * 1* » H S 2 9 5 6 5 ^ 

2 . ft 91 © * ft 

MJ v ? * ft * 4 v * 

3 . h t 

4 . it 15 A tUO 

Jg3i I£ffifc*Kfe*-T@ 2 7 $ i 

f£B3ft-t*JU4RS SIS (03) 834-7893 
( 8664) gf£ 



5 . H iE 0 $ fc 

& ^ EI ctn 

6 . ft iE © f*] 5 

(I) W IS S S 8 E 35 1 5ff § - $ 9 g $ 2 fr © 

rsr. *ttttttca AiSfin ■ 'flElti. j 

I" S t\ n'-GaAs$t£ll_htC, n ' - C a A 
i A 7 7 t 112 ( & * D. 1 * m ) , n'-Ai,.j» 
Ga.. tl A s ^ ? v K JS 1 3 CI * m } . / > y - 
rCi A s / A I •. nC « .. .» A s ^fiS^^F 

(MOW) HA K 8 1 4 (0 . 4 *» m ) . J V Y - V 
A <#. jjC a «» A * £ 5 v K JS 15 10.5cm) , 
/ y F - 7 C aA a J-v7*Bl6(0.1*m) £ M 
B EttC J: *) ilttfcfiT 4. J 

(3) ^ 3 0*Si|«E[affiiO<t -5 C MEf 4 . 



(tax #s± s it 



^0 63-197923 (6) 



17 f T >?JOff-lT 




45 JtMffifiMBfcli 




3 



- 166- 



